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BULLETIN

of the CIVIL AVIATION MEDICAL ASSOCIATION

MAY 1997

CAMA JOINS THE INTERNET
CAMA is proud to announce that it will now have a web page on the Internet. This will be provided at no charge
through the courtesy of McGraw-Hill's Aviation Week Group (AWG) at their Internet Web Site, which is
www.awgnet.com. A CAMA member, Dr. Richard Reinhart, has been responsible for the communications
between CAMA and AWG that led to the establishment of a CAMA web page.
As a beginning, CAMA's web page will contain informational material including a description of CAMA and its mission, membership information, and a calendar of events. Possible future developments include articles from the
bulletin and perhaps a section limited to members of CAMA.
Please visit the web page. The address www.awgnet.com will take you to the home page. The "Safety Resource
Center" will link you to the safety page. Then look to the right for the list of links. CAMA will be represented in
this list. You can also find the CAMA page directly at www.augnet.com/safety/cama home.htm.
We are excited about CAMA's representation on the Internet. Further developments will be announced in the bulletin as they unfold.

Mark C. Eidson, M.D.
Vice-President for Management
Over the next several issues of the CAMA Bulletin, one of the VicePresidents will be featured, to enable the membership to meet them and
understand their responsibilities.
The first Vice-President to be so introduced is Mark C. Eidson, M.D., VicePresident for Management. Mark and his wife, Sarah and their three sons
Heston, Beau, Barrett, live in Weatherford, Texas. Weatherford is located
approximately 50 miles west of Dallas/Fort Worth (DFW) airport. Mark
has been active in family practice for the past 15 years. He is a an instrument rated pilot and is involved as a
board member of the Flying Physicians Association and the Civil Aviation Medical Association. He is a Senior
Aviation Medical Examiner for the Federal Aviation Administration. Performing pilot physicals is a refreshing
break from his routine hospital and office practice. If a pilot has a problem, Mark is willing to take the time to
help him/her.
Under Vice-President for Management come Membership, Constitution/By-laws, Historian, Nomination/Awards,
and Corporate Sponsorship. Membership is headed by James L. Tucker Jr., M.D. immediate Past-President of
'>'*•'*-

(VICE-PRESIDENT continued on page 7)
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Dear Editor,
This is a most important era for CAMA. The aviation industry is in a tumult. Piston
engine aircraft manufacturing is at a low ebb. The Aviation Trust Fund, long held
hostage by the general fund and balanced budget accounting obligations, skates
along on increasingly thin ice. Our current President espouses full funding of civil
aviation obligations by user fees within several years. The prospects for separation
of FAA from DOT appear dim. The newly appointed Secretary of Transportation
does not possess aviation experience. FAA Administrator Hinson, a friend of civil
aviation, has departed. FAA has been the victim of budget cuts for several years,
and increased funding is not an option. Dramatic events such as the tragic Value
Jet occurrence and that of TWA off Long Island have engendered scrutiny of public officials long dedicated to the cause of civil aviation, resulting in the unfortunate
loss of important resources.
The FAA Office of Aviation Medicine has borne its share of FAA downsizing. Early
retirement has taken its toll through loss of experienced personnel, compromising
the efficiency of the system. Fliring limitations have not allowed replacements and
have increased the burden of those who remain. Hard work by the FAA that had
reduced backlogs in the special issuance process to two weeks has now been
threatened.
In years past, Aviation Medical Examiners (AME) seminars numbered over twenty
per year. Since 1976,1 have seen the numbers reduced to twelve, then six seminars outside of Oklahoma City. A new AME must now attend the basic five day
course in Oklahoma City. Beyond the basic course, there are now a total of six
seminars per year held at various locations in the country. Three of these are general seminars, covering aviation medicine in broad fashion, and three others are
theme seminars (cardiology, neurology, or aviation physiology).
A new initiative allows an aviation medical examiner (AME) to substitute computer based training (CBT) for attendance at an Aviation Medical Seminar. Thus an aviation medical examiner need attend a seminar once every six years, alternating
with CBT endeavors. In a career spanning 24 years, an AME would have contact
with colleagues in aviation medicine four times. This is not sufficient for exchange
and expansion of knowledge.
There is a need for a dedicated group of physicians interested in responsible medical certification of aviators, a need long fulfilled by aviation medical examiners.
The FAA's role in this process is beset with budgetary constraints. Where, then,
should the physician go who harbors a sincere interest in the safe medical certification of airmen. I would hope he/she would turn to CAMA.
In these times, we need a dedicated cadre of professionals with a true interest in
civil aviation medicine. We trust the physicians of CAMA will fulfill this role.
Sincerely,

J

JohnD. Hastings, M.D.

PRESIDENT'S MESSAGE

*

*

Thoughts about Change.
The pilots that I see for flight physicals often comment that each examination interval goes by faster than they used to, and that time truly seems to
be speeding up. Every where we turn, we are confronted by the rapidity
with which things are changing. I find that to be a disturbing trend.
Most of my friends, especially doctors, would prefer to hang on to the status quo. Change involves risk and uncertainty. The facts are, though, that
our lives are constantly changing. We are faced with the need to accept the
changes and adapt or be left in thrust. The practice of medicine is changing faster than it has for decades.
Not only is technology bringing about this change, but economic forces are realigning the way we take
care of our patients. It is clear that not all of these changes are for the better. On close examination,
though the total impact of these changes offers opportunities to provide better care to people more cost
effectively than could have been imagined just a few years ago. Those colleagues who I most respect as
leaders assure me that the key to the future is to become agents of constructive change, not reluctant victims being dragged, kicking and struggling into the twenty-first century.
In the spirit of that concept, your executive committee is working to shape changes for CAMA that will
make our association more meaningful and worthwhile to our membership. The Bulletin is a little smaller
than it was last year, but we have stepped up the rate of publication to six times a year rather than four.
We have taken steps to increase the number of contributors of articles and the variety of the contents. The
inability of the FAA to offer AME seminar credit for attendance at our annual scientific meeting gave us the
chance to tailor the meeting more to our members' needs and interests. Your hard working president
elect, Jack Hastings, M.D. has suggested changes in the CAMA motto and membership recruiting brochure
that I think are major improvements and help clarify who we are and what we stand for as an organization.
These proposed changes are detailed in this issue of the bulletin. The recent change in our by-laws which
reduced the term of office of the president from two years to one, provides more opportunity for members
to participate in steering our course into the future.
Rest assured that as we have tried to become agents of constructive change for CAMA, we are all very
aware of the vital need to preserve those features of your association that have make you want to be members. We all are committed to keeping this an organization for physicians who are concerned with civil aviation and who want to see it thrive as a safe and responsible activity. I look forward to attending the annual CAMA scientific meetings because I always feel that I have learned something worthwhile or, at least,
had important information reinforced at each meeting. More to the point, I attend the meetings because
they are always like a pleasant homecoming where I find good companions and have an enjoyable time.
Please accept my invitation to you to do two things as CAMA members this year. First, come to the meeting in New Orleans this September and see what we have to offer. Second, contact any of the officers and
let us know how you want CAMA to change for the better.

A. Duane Catterson, M.D., M.S.
President
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EDITORIAL
BETTER 'N EVER AND NEW ORLEANS TOO!
This year's program at the Civil Aviation Medical Association's Annual Scientific Meeting
promises to be one of the best and most informative ever. The recent regulatory and policy
changes within the Federal Aviation Administration affect not only who can fly but also how
we certify. Our annual meeting this year will attempt to identify and clarify what all this
means. Learn how the CAMA AME can stay ahead of the pack and continue to do an efficient
job at certification. Other exciting areas that will be presented include the latest from our
Federal Air Surgeon, Dr. Jon Jordan. He will bring us up to date on news from the FAA. There
will be an informative update on obstructive pulmonary disease by Dr. Forrest Bird as well as
a session on the evaluation of neurologic disorders by Dr. Jack Hastings. Our scientific main
theme will be cardiology. This promises to be a very interesting session with true leaders in this
field covering virtually all of Part 67 disqualifying cardiac defects. Drs. Earl Beard, Ralph
Lack, Elliott Schlecter, Toby Engle and Marvin Dunn will guide us through the latest in cardiology. Since our last scientific session there have been significant findings in aircraft accident
investigation, and Dr Stephen Veronneau will bring us up to date. Phil Boyer, President of the
300,000 member strong Aircraft Owners and Pilots Association - (AOPA), will be the key note
speaker discussing General Aviation 2000 and Beyond. John Holliman, CNN National
Correspondent, will be one of our featured speaker, that you don't want to miss!
A captivating, informative, and economical annual session is hard to find these days and all
the more difficult is to find such a CME opportunity in such a world class city as New Orleans.
Be sure to take a look at Dr. Vereen's descriptive article on this unique city.

IN MEMORY
Dr. Harry R. Greenetz, Glendora, New Jersey
Dr. Greenetz was an Aviation Medical Examiner, a long time supporter of CAMA. He passed away
March 15, 1997.
Dr. John R. Wood, M.D., Peoria, Illinois
Dr. Wood was an Aviation Medical Examiner, a long time supporter of CAMA and the Flying
Physicians. He passed away May 18, 1996.
Dr. Harry L. Reger, Phoenix, Arizona
Dr. Reger was an Aviation Medical Examiner, and long time supporter of CAMA. He passed away
February 1997.
CAMA extends condolences to the families of these physicians. They will be sorely missed.

ANNUAL REPORT OF THE CIVIL AVIATION MEDICAL ASSOCIATION
1996-1997
PRESENTED TO THE AEROSPACE MEDICAL ASSOCIATION
CAMA entered this year with a healthy financial balance and a growing membership of 456. The year
began with the annual CAMA luncheon during the AsMA Meeting on Monday, May 6, 1996. Our president
elect, John D. Hastings, M.D. was awarded the John A Tamisea Memorial Award later that week at the honors night banquet.
Our Executive Vice-President, James L. Harris and the Scientific Program Committee put together a stimulating and relaxing program for the thirty-first annual scientific meeting which was held at Virginia Beach,
Virginia between October 16 and 20, 1996.
The meeting was well attended, and featured the theme "Diverse Perspectives - Common Goals. A social
highlight of the meeting was a guided tour of historic Williamsburg, Virginia on Oct. 17, followed by dinner at the Port of York Officers Club at the U.S. Coast Guard Reserve Training Center. Dr. Russell Rayman
was the after dinner speaker. Other featured speakers who gave stimulating talks during the course of the
meeting included Maj. Gen. Charles Roadman, the USAF Surgeon General designee, Jon L. Jordan, M.D., the
Federal Air Surgeon, Nancy Robinson Masters, a well known author of children's books and an aviation
enthusiast, and Col Elmo C. Baker, a decorated USAF pilot who was a prisoner in Vietnam for nearly six
years.
Saturday evening, Oct. 19, 1996, marked the conclusion of the meeting with the traditional honors night
dinner, installation of newly elected officers, and an address by Dr. Mike Bagshaw, Head, Aviation Medical
Services, British Airways. The recipient of the Bird Award was William K. Kershner, while Dr. Stacy
Vereen was selected to receive the President's award for 1996. Current officers include Duane Catterson,
M.D., President, John D. Hastings, M.D., President-Elect, Floyd F. McSpadden, M.D., Secretary-Treasurer,
James L. Harris, M.Ed., Executive Vice-President, Mark C. Eidson, M.D., Vice-President for Management, H.
Stacy Vereen, M.D., Vice-President for Education, James R. Almand, M.D., Vice-President for
Communications, and John H. Runnel, M.D., Vice-President for Representation.
A winter meeting of the CAMA board of trustees was held on December 6 and 7, 1996 at the DFW Marriott
Hotel in Irving, Texas. Plans were formulated for the next scientific meeting to be held in New Orleans,
Louisiana, September 3 - 6, 1997. An aviation cardiovascular issues theme was selected for this next meeting.
Jon L. Jordan, M.D. was the featured speaker at the annual luncheon meeting this year, on Monday, May 12,
1997as we launched another productive year for the Civil Aviation Medical Association.
Respectfully submitted by A. D. Catterson, M.D., President, CAMA
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WELCOME NEW CAMA MEMBERS * *
Alessandro L. Acosta, M.D.
1983 Sykes Creek Drive
Merritt Island, FL 32953 USA

M. I. Leheidan, M.D.
PO Box 12538
11484 Riyadh, SAUDI ARABA

Akin Akintunji, M.D.
PO Box 55556
Ikeja, Lagos, NIGERIA

Clyde A. Lynn, M.D.
2001 Brookhaven Blvd.
Norman, OK 73072-3017 USA

Roger R. Arnold, DDS
3142 Green Terrace
Shreveport, LA 71118 USA
John R. Capurro, M.D.
5037 Barnsby Lane
Cincinnati, OH 45244 USA
Manuel A. Ceja, M.D.
160-52 83rd Street
Howard Beach, NY 11414 USA
James C. Creech, M.D.
1001 First Avenue North
Estherville, IA 51334 USA
Audie W. Davis, M.D.
1704 Dartmouth Ct.
Norman, OK 73071 USA
AlanJ. Hay, M.D.
4 Marlboro Woods Lane
Kennett Square, PA 19348 USA
Harold R. High, M.D.
1012 North Hunt
Cuero, TX 77954 USA

REINSTATED MEMBERS

Jan W. L. Allaart, M.D.
Tamanaco Straat 36
Curacao, NETHERLAND
ANTILLES

Stephan Mann, M.D.
5707 Mountain Laurel Place
Frederick, MD 21702 USA

Douglas R. Burnett, M.Ed.
2751 Twin Acres
Norman, OK 73071 USA

Jean-Oscar Meile, M.D.
via Pocobelli 15
Melide 6815, SWITZERLAND

Oscar Botero, M.D.
Calle 11 sur#25-172
Medellin, Columbia, SOUTH
AMERICA

David T. Richards, M.D.
2231 Cherry Street, Suite 203
Toledo, OH 43608 USA
William M. Renda, M.D.
1701 Sulgrave Road
Louisville, KY 40205 USA
Stephen C. Shy, D.O.
3174 Route 75
Huntington, WV 25704 USA
Michael B. Teiger, M.D.
1000 Asylum Avenue, Suite 2130
Hartford, CT 06105 USA

David Kirkle, D.O.
211 East Ridgeway
Waterloo, IA 50702 USA

Patricia Wiggins, M.D.
1010 Nuttree Road, Suite 200
Vacaville, CA 95687

Allen C. Krohn, M.D.
19671 Midland Drive
Redding, CA 96003 USA

Virgil D. Wooten, M.D.
600 Gresham Drive
Norfolk, VA 23507

Jose R. Gomez-Mancebo, M.D.
ASC Medica Clinica El Avila
POBA Int'l No.635, P.O. Box
02-5255
Miami, FL 33102-5255
Paul F. Park, M.D.
2757 Greensprings Highway
Birmingham, AL 35209 USA
A. J. Parmet, M.D.
1020 West 66th Street
Kansas City, MO 64113 USA
Robert Sancetta, M.D.
3512 Smuggler Way
Boulder, CO 80303 USA
Donald T. Evans, M.D.
Route 6, P.O. Box 347
Newtown, CT 06470-9806

CAMA, assisted by Stephen V.A. Blizzard, M.D., Annettee Sobel M.D., and D.E. Christiansen, D.O., Dr. Tucker and
his committee are presently pursuing methods aimed toward increasing CAMA's membership. Constitution/Bylaws is capably chaired by John H. Boyd, D.O., M. Young Stokes, III, M.D. is CAMA's able Historian,
Nomination/Awards is chaired by Halford R. Conwell, M.D. assisted by Edward Luchansky, M.D., and William L.
Hilderbrand, M.D., Corporate Sponsorship is chaired by H. Stacy Vereen, M.D. and assisted by James R. Almand,
M.D., Charles A. Berry, M.D., and Halford R. Conwell, M.D.
CAMA is fortunate to have many capable, active members, however, more are needed. If you are interested in
becoming active in any of the above areas, plase contact Dr. Edison or any of those serving with him by writing
to him in care of CAMA Headquarters.

PROBLEM CASE - AN AIRMAN WITH MIGRAINE HEADACHES
by Steve Carpenter, M.D.
A 46 year old applicant for a Class III medical certificate has not flown since he was in
college but now that his children are older, he would like to take up flying again. He currently holds a Private Pilot certificate and has a total of 325 hours of flying time. He is a
science teacher at a local high school. He completed the front of the medical application,
answering "YES" to the question about current medications and "NO" to the question
about "Frequent or severe headaches". He explained the medications as "Verapamil daily
for migraine phophylaxis and imitrex self-injections needed". Under "Visits to health professionals", he lists one visit to his family doctor last year for "check-up and prescription
refills".
On further questioning, it was found that the applicant had rare tension headaches which
became more frequent during his early twenties when he was in college and started his
teaching career. About 10 years ago, his family doctor made the diagnosis of migraine headaches and started him on
calcium-channel blocking agents which greatly decreased the frequency of the headaches (from about once a week to
once every 3 to 6 months). About 4 years ago, he got a prescription for sumatriptan (imitrex) injections. Since then,
he has used the injections on 4 occasions with complete abortion of the headache. He describes the typical event as
beginning with a "funny feeling" and sometimes a peculiar taste in his mouth. About 10 or 15 minutes later, the
headache begins in the back of his neck and proceeds over several minutes to a generalized cephalgia. At this point, if
the "funny feeling and taste" had not been very noticeable, some ibuprofen is all that is needed for treatment of the
headache. On the other hand, if the strange taste was particularly prominent, then only the injection will provide
relief. Without treatment, the headache will usually last the rest of the day.
Physical exam, including neurologic, is normal and no other problems are noted.
At this point, should the AME issue the certificate with restrictions, defer certification and suggest that the airman get
a formal neurological evaluation, or deny certification on the basis of a disqualifying neurological condition?
I would recommend the second alternative (deferral with the recommendation for a formal neurologic evaluation).
The Guide for Aviation Medical Examiners says that migraine headaches should initially be considered disqualifying
but since they are not specifically mentioned as such in the FARs Part 67, deferral, rather than denial is most appropriate.
From an aeromedical standpoint, there are three major concerns related to an individual with a diagnosis of migraine
headaches. First, there are several neurologic symptoms that may precede or accompany the cephalgia. Indeed, a
person may have a migraine syndrome with only these neurologic manifestations and without any headache. These
symptoms may include affect changes, anorexia, visual disturbances, or paresthesia. While some of these changes
may be insignificant, others, particularly visual field abnormalities or scotomas, may be of great concern in aircraft
operation.
A second concern related to migraine headaches is the cephaigia itself and all of the associated symptoms, such as
nausea and photophobia. Obviously these difficulties are distracting at best and may be totally incapacitating at their
worst. The third primary concern is related to medication used for control and treatment of migraine headaches.
Certainly narcotic-like analgesics are contraindicated in the aviation environment. The prophylactic use of betablockers or calcium channel blockers may be acceptable if adequate prevention is achieved without significant untoward side-effects. Sumatriptan, both injectable and oral, has become a commonly used weapon to abort migraine
events in their early stages. Many people tolerate this medication well but some may experience angina in the presence of underlying coronary artery disease. In fact, there are reports of acute myocardial infarctions believed to have
been precipitated by sumatriptan.
^
^
^
(continued on page 12)
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JOHN A. TAMISIEA AWARD
Established and sponsored by the Civil Aviation Medical Association in Memory of John
A. Tamisiea, M.D. This award is given annually to an aviation medical examiner or
other individual who has made an outstanding contribution to the art and science of
aviation medicine in its application to the general aviation field.
The award this year was given to a CAMA member, Douglas R. Burnett, M.Ed.,
Aeromedical Education Division, Federal Aviation Administration, Civil Aeromedical
Institute, for his outstanding contributions in the application of the art and science of
aviation medicine to general aviation. His contributions include the development, validation and implementation of sound, principle-based training for the correct medical
certification of pilots, and computer-based tutorials for both aviation medical examiners and their staffs. Most
recently, Mr. Burnett led a multi-disciplinary team to develop a unique AME course (MAMERC) designed to evaluate, instruct, and test AME's on their medical decision-making skills regarding airmen fitness to fly. MAMERC is a
computer-based, self-administered, multimedia program that requires AME's to demonstrate both their knowledge of medical certification standards, and how they apply such knowledge to make appropriate aeromedical
certification decisions. MAMERC can be used to replace otherwise required seminar attendance.

PROPOSED CHANGES TO CAMA MEMBERSHIP BROCHURE
I

CAMA members are familiar with the introductory CAMA Membership Brochure which has been produced in its
present format for a number of years. There has been a proposal to revise the contents of the brochure. Some proposed changes are presented in the bulletin to invite the participation of the membership in the redesign of the
brochure. The intent is to more accurately reflect the role of CAMA in civil aviation medicine. Please compare the
suggested changes with the existing brochure and send your suggestions and/or comments to CAMA Headquarters.
All suggestions and comments will be considered. A copy of the current brochure is enclosed for comparison.
Some suggested changes are as follows:
FRONT PAGE
Old: IF YOUR VOICE IS SILENT, WHO WILL SPEAK FOR AVIATION MEDICINE?
PROPOSED: CAMA WANTS YOU! JOIN CAMA AND STRENGTHEN THE VOICE OF CIVIL AVIATION MEDICINE.
INTERIOR PAGES 1 AND 2: (proposed text, see old brochure for comparison): Inside pages 1 and 2 (of 3 inside
pages in brochure)
PURPOSE AND OBJECTIVES:
CAMA is an organization dedicated to civil aviation safety. CAMA, working in behalf of physicians engaged in the
practice of civil aviation medicine espouses the following objectives:
—To advocate, through continuing education, advancement of scientific knowledge in civil aviation medicine
—To promote the best methodology for assessment of mental and physical requirements of civil aviators
—To bind together civil aviation physicians for the promotion of civil aviation safety
—To promote professional fellowship among civil aviation physicians and colleagues from allied disciplines
—To represent civil aviation physicians before government, civil aviation organizations,
the aviation industry, and the public
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—To serve as the voice of civil aviation medicine
HISTORY:
CAMA began in 1948 as the Airline Medical Examiners Association, and its members were primarily concerned with
medical assessment of airline pilots. The Civil Aviation Medicine Association adopted its present name in 1955.
CAMA later became affiliated with the Aeromedical Association, now know as the Aerospace Medical Association.
This association has been rewarding.
ACTIVITIES:
CAMA represents physicians concerned with the welfare and safety of civil aviation safely. CAMA members are
physicians who are aviation medical examiners, members of airline medical departments, and representatives of
various government bodies including the Federal Aviation Administration, the National Aeronautics and Space
Administration, the International Civil Aviation Organization, and a number of Ministries of Transport. More than 40
countries are represented in CAMA's membership. Non-medical aviation organizations are also represented.
CAMA works to enhance the working relationship between physicians and pilots. It also conducts regular scientific
meetings for the exchange of aeromedical information amongst clinicians, researchers, government representatives,
and aviators, CAMA participates in debate about the most important aspect of flight—the interface between "man
and machine." CAMA provides comment on current medical issues pertinent to civil aviation medicine.
The aviation medical examiner (AME) is often the airman's only contact with preventive medicine and his only link
with FAA Aeromedical Certification Division. CAMA is dedicated to providing the aviation medical examiner with
current, accurate, and timely health information for pilots.
CAMA is a voice for aviation medical examiners and represents civil aviation physicians at the highest levels of
national and international regulatory agencies. CAMA's views are heard by the US FAA, national Ministries of
Transport, and International Civil Aviation Organization (ICAO). CAMA serves as an advocate of civil aviation medicine before these bodies.
PUBLICATIONS:
The CAMA Bulletin, published six times annually, contains important information relating to the concerns of civil
aviation medicine. CAMA's editorial policy encourages active participation by the membership and other interested
parties.
Inquiries regarding CAMA membership and activities should be directed to: CAMA Headquarters, P.O. Box 23864,
Oklahoma City OK, 73123.
INTERIOR PAGE 3:
Suggested:
ADD YOUR VOICE TO THAT OF CIVIL AVIATION MEDICINE HELP CAMA GROW
PARTICIPATE IN CAMA ENJOY THE FELLOWSHIP OF CIVIL AVIATION PHYSICIANS
JOIN CAMA NOW

(an application form follows)
BACK PAGE:
Suggested: CAMA is the only organization devoted exclusively to the medical issues of civil aviation. CAMA is dedicated to educate, represent, and serve as the collective voice of the Aviation Medical Examiner. CAMA's success in
achieving its goals lies in the strength of its membership. Strengthen CAMA with your support and participation.
Join CAMA today!
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MOUNTAIN SICKNESS
A Potentially Ugly Disease
Alex Wolbrink, M.D., Resident at Wright State University
Adventure-seeking is currently a very popular activity. A growing number of people, in their quest for adrenaline, are pushing
the extremes of human-tolerable environments as well as the physical endurance of their bodies. In this context, mountain
climbing has become a common, routine activity to many. Unfortunately, with familiarity often comes a loss of respect for a
potentially hazardous environment. Not only do mountains bring fatigue, cold, and exposure to the elements, but they also
bring a loss of pressure and the unavoidable decrease in oxygen. Hypoxia affects everyone slightly differently, and often not
in pleasant ways. Acute mountain sickness (AMS) is a syndrome that describes some symptoms experienced by those who do
not quickly adapt to the prolonged hypoxia of altitude. The symptoms of AMS are common and nonspecific. The etiology of
AMS is also not clear, but, as with many diseases, it continues to give us insight into the body's physiologic adaptations to
changes in the environment.
Historically, acute mountain sickness has been described in various ways for many centuries. Many conquerors crossing
mountain passes experienced difficulties, but the Chinese description of Great Headache Mountain, dating to about 30 BC, is
probably the first clear record. Multiple theories about its cause have been developed in recent centuries, but simple hypoxia, caused by the decrease in ambient pressure, has been established as the primary cause of AMS. The rate of change of the
oxygen pressure as well as the duration of the exposure seems to be contributing factors to developing AMS. It usually occurs
above 8000 ft., with an onset of two to four hours after arrival at altitude, though the onset may be delayed for 24 hours or
more. AMS is usually a self-limited syndrome, if adequate time for adaptation is allowed. While not everyone develops AMS,
those who climb faster and higher and remain at altitude for longer periods seem to be most prone to getting it.
Because of the significant amount of variation in individual susceptibility and degree of symptoms, the Lake Louise
International Hypoxia Symposium held in 1991 attempted to establish both diagnostic criteria for AMS and other altitude related diseases, and also to develop a scale for grading symptom development so that continuing research in the field will be
more easily compared. These diagnostic criteria are:
Acute Mountain Sickness (MILS) - In the setting of a recent gain in altitude, the presence of headache
and at least one of the following symptoms: gastrointestinal (anorexia, nausea or vomiting), fatigue or
weakness, dizziness or lightheadedness, difficulty sleeping
High-Altitude Pulmonary Edema (HAPE) - In the setting of a recent gain in altitude, the presence of the following:
Symptoms: at least two of: dyspnea at rest, cough, weakness or decreased exercise performance,
chest tightness or congestion.
Signs:at least two of: rales or wheezing in a least one lung field, central cyanosis, tachypnea, tachycardia.
High-Altitude Cerebral Edema (HACE) - Can be considered "end stage" or severe AMS. In the setting of a
recent gain in altitude, the presence of a change in mental status and/or ataxia in a person with AMS or
the presence of both mental status change and ataxia in a person without AMS.
Some additional syndrome definitions, that are commonly used, relate mountain sickness to longer time periods. These syndromes are:
Subacute Mountain Sickness - failure to recover from AMS, with mild disability persisting for days to
several weeks; no immediate danger, but descent is suggested.
Chronic Mountain Sickness - occurs in people living at high altitudes for many years; consists of deterioration
in performance and mental function, fatigue associated with pulmonary hypertension and inappropriate
polycythemia; descent is advised.
Development of AMS seems to be related to the degree of hypoxia, which depends on the altitude and to some extent lati(ACUTE MOUNTAIN SICKNESS continued on page 13)
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CIVIL AVIATION MEDICAL ASSOCIATION
Corporate and Sustaining Members
The financial resources of individual members alone cannot sustain the Association's pursuit of its broad goals and objectives. Its forty-five year history is documented by innumerable
contributions toward aviation health and safety that has become daily expectations by the
world's flying population. Support from private and industrial sources is essential for CAMA to
provide one of its important functions, that of education. The following support CAMA through
Corporate and Sustaining Memberships:

SUSTAINING MEMBERS
James R. Almand, Jr., M.D.
Forrest M. Bird, M.D.
Boone Brackett, M.D.
Frank J. Ceravolo, M.D.
Robert I. Curry M.D.
Walter R. Lawrence, M.D.
Robert W. Rigg, M.D.
Albert van der Waag, Jr., M.D.

Dalrie Berg, D.O.
Stephen V.A. Blizzard, M.D.
Per-Johan Cappelen, M.D.
D. Owen Coons, M.D., MPH
John L. Garred, M.D.
Floyd F. McSpadden, M.D.
Young Stokes, III, M.D.
Dennis H. Wessels, M.D.

Thomas R. Berglund, M.D.
John H. Boyd, D.O.
A. Duane Catterson, M.D.
Gary E. Crump
John D. Hastings, M.D.
Jeffrey G. Morgan, M.D.
James L. Tucker, M.D.

CORPORATE MEMBERS
Grayson Flying Service, Inc.
Don Booth, President
Denison, Texas
Stereo Optical Company, Inc.
Joseph F. Anders, President
Chicago, Illinois

>

>

>

}

-

>

}

-

>

>

>

Titmus Optical
Bill Broach
Petersburg, VA 23803

Embry-Riddle
Aeronautical University
Prescott, AZ
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Percussion Aire Corporation
Dominique Bird, President
Sandpoint, Idaho

Rummel Eye Care, P.C.
1022 Willow Creek Road
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(continued from page 8 )

The aeromedical deposition of flyers with migraine headaches is often a difficult task. If the individual no longer has
migraines, either due to successful prophylaxis or the normal decrease in migraine events with age, then certification
can easily be done. On the other hand, a person with frequent, incapacitating headaches cannot be certified.
Unfortunately, most pilots with migraines fall between these extremes. Our basic approach is to only certify those
individuals who have sufficiently long prodromal periods (at least 20 minutes) to allow the pilot to abort the flight
before significant symptoms develop. Any prodrome that includes disturbances of vision will be disqualifying. If the
pilot wishes to carry sumatriptan during flight, this is acceptable as long as the pilot understands that this is not for the
purposes of continuing the flight. It is only used when the headache begins faster than the flight can be aborted.
In order to expedite the decision-making process, a formal neurological evaluation will be required of all pilots prior
to initial certification following the diagnosis of migraine. We expect that this report will include, at a minimum, a
good history of the disease, and estimation of the frequency of the events, a description of a typical event, a description of all treatments and their results, and a full neurologic exam. The AME exam and the neurology report will then
be the basis for the final certification decision.
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tude, the rate at which the ascent is made, and also the length of time at altitude. The most rapid change is an increase in
heart rate which then leads to an increase in cardiac output. Of interest is that, while the heart rate for a given work load will
be higher at increasing altitude, the maximum heart rate actually decreases. Also, the relationship between cardiac output
and oxygen uptake remains constant, except for the most extreme altitudes.
The next response, which occurs very quickly after the increase in heart rate, is an increase in ventilation rate. Given normal
function, the relative hypoxemia will stimulate the carotid bodies to trigger an increase in minute ventilation. In turn, this
response will lead to a respiratory alkalosis. Those individuals with the strongest ventilatory drive seem to adapt the most
quickly to higher altitudes. The increase occurs rapidly, but may actually take weeks to fully acclimatize.

A slightly slower adaptation is an increase in the hemoglobin and hematocrit. Although the first impression may be that the
higher the hemoglobin the better for oxygen carrying, the benefit is limited by the increase in blood viscosity that follows.
Beyond 60% hematocrit, viscosity starts to increase exponentially. Not surprisingly, many thrombotic episodes at altitude
have been reported when the hematocrit reaches this concentration. Oxygen extraction from the blood will also shift to the
left. This response appears to be maximal at about 20,000 ft. beyond which no additional extraction of oxygen occurs.
Some additional physiologic responses have also been recorded. Hypoxia causes the cerebral vessels to dilate, which leads to
an increase in cerebral blood volume of 25 to 50%. The resulting increased pressure is likely to cause the headache which is
so commonly associated with AMS. A mild diuresis is commonly observed. In fact, AMS may be associated with some fluid
retention, while diureses can be correlated with resolution of symptoms. One other interesting observation is a decrease in
maximum lactate levels after exercise, apparently due to a decrease in muscle lactate production.
While individual susceptibility to AMS can vary significantly, sometimes even in the same individual, some differences in physiologic responses have been noted between groups. Subjects who develop more severe cases of AMS have been shown to
have a lower ventilatory response to hypoxia, and also the greatest impairment of pulmonary gas exchange. These observations suggest that AMS, HAPE, and HACE, are all likely different portions of the same disease process. Earlier observations
found that AMS was also related to decreased urine flow, and also an increase in body weight. The authors suggested that
some of the retained water may remain in the brain or the lungs and contribute to the development of AMS. Unfortunately, as
all of these observations involve a physiologic reaction to hypoxia, an effective method of prediction AMS susceptibility has
not been found.
Treatment of AMS is usually based on the severity of symptoms. For most people with only a mild case, rest is usually very
effective. An upright sitting position seems to be more comfortable as it likely minimizes any occult pulmonary edema and
eases breathing. Due to the high incidence of headaches associated with AMS, an anti-inflammatory medication is often helpful as well. Some authors advocate aspirin for the mild anticoagulant effect it provides, but little solid evidence to support its
use is available, and acetaminophen or ibuprofen seem to be equally as effective. Oxygen administration is obviously the
treatment of choice, but it is often not readily available and can very quickly increase the weight of the equipment being carried. More convenient, though also not always simple or feasible, is descent. A 1000 ft. decrease in altitude may be enough
to permit reversal of mild to moderate symptoms. Obviously, more severe cases should descend further for additional treatment.
Several medications have also been found to be effective in the management of AMS. After oxygen, the most widely used
treatment is a acetazolamide, also known as Diamox. Acetazolamide is a carbonic anhydrase inhibitor which enhances renal
excretion of bicarbonate and therefore creates a mild metabolic acidosis. This acidosis triggers an increase in ventilation,
which improves oxygenation, and subsequently allows for a more rapid acclimatization. Research has indicated that subjects
taking Diamox at altitude have improved both sleep and performance. In addition, the mild diuresis may reduce excess pulmonary and cerebral fluid and reduce incidence of HAPE or HACE. Doses range from 500 to 750 mg per day, either as a slowrelease 500 mg tablet, or in 250 mg increments. Side effects, though relatively common, are generally minor and include
paresthesia, polyuria, nausea, and a change in carbonated beverage taste because of the altered CO2 metabolism.
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Steroids, usually in the form of dexamethasone or betamethasone, have also been found useful in treating AMS. Although the
mechanism of action is not entirely clear, they may also reduce cerebral fluid and improve diuresis. Because symptoms can
recur after steroid administration, they should only be used in severe cases of AMS and then, only when the descent has been
initiated. Nifedipine has been studied recently as potential emergency treatment for HAPE, but it does not appear to be effective for simple AMS.
One additional intriguing therapy is the portable hyperbaric bag. The individual with AMS is placed in the bag, and then a
manual pump is used to increase the pressure by 140 to 220 mbar, which effectively decreases their altitude by 500 to 800 ft.
Again, these are generally reserved for the more serious cases of AMS, especially as the exertion by the helper in keeping the
bag inflated may precipitate, more severe altitude sickness in him as well.
Prevention is probably the easiest way to deal with AMS. Common sense is the most important factor. As mentioned above,
if anyone starts to develop symptoms, time to rest and acclimate is usually very effective. A slow ascent is probably the easiest
way to minimize AMS. When climbing at altitudes over 10,000 ft., the general recommendation is to not sleep more than
1000 ft. above the previous night's altitude. As the cliche says, climb high and sleep low. Prophylactic Diamox still seems to
be somewhat controversial. Due to the significant number of side-effects, routine use is probable not desired. On the other
hand, if an individual has experienced moderate to severe AMS on previous ascents, Diamox may be very effective. Since
steroids only seem to delay the onset of AMS, they are not effective as a true preventative method. But, for those who need to
ascent quickly for rescue operations, steroids may be beneficial, especially if used in conjunction with Diamox.
While not a primary focus of this discussion, both high-altitude pulmonary edema (HAPE), and high-altitude cerebral edema
(HACE) deserve brief mention. Both syndromes are appropriately described by their names and may contribute to a significant cause of mortality, especially if untreated. HAPE is a non cardiogenic, high-permeability pulmonary edema which universally causes pulmonary hypertension. Symptoms of cough, fatigue, and tachypnea, among others, are typical. HACE, as stated previously, is possibly an end-stage of AMS. The changes in cerebral vascular permeability have been more difficult to measure than in HAPE, and some authors feel that the syndrome is more complex than simple edema, possibly involving thrombosis and hemorrhage. HACE symptoms are generally neurologic, and may include ataxia, irritability, drowsiness and coma.
Both syndromes are potentially fatal and should be treated rapidly by evacuation and descent to a medical facility.
In summary, Acute Mountain Sickness is a delayed adaptation to the effects of hypoxia at altitude. The physiological responses of AMS are common to other types of hypoxia exposures. The unique aspects are the duration of exposure and the
environment in which AMS occurs. For most people, it is mainly an annoyance that resolves relatively quickly. In a smaller
number of unpredictable cases, AMS can be a serious, and potentially fatal, condition. Oxygen is clearly the most effective
treatment, but common sense and moderation are more convenient preventative measures to minimize and possibly avoid
the effects of Acute Mountain Sickness.
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NEW ORLEANS
New Orleans, The Queen of the South, is conceded by many to be the most unique city in the country. Built in a curve of
the Mississippi River, the shape of the city has prompted the name Crescent City. It is situated about 110 miles north of
the Gulf of Mexico and is one of the largest seaports in the country and by far the largest "seaport" situated so far inland.
Old world charm rich with Spanish and French influences coupled with the easy-going ambiance and hospitality of the
deep South is an admixture that is difficult to describe but easy to enjoy. From as early as 1718, the French colony founded as New Orleans, in the curve of the great Mississippi River, began to be influenced by a long list of other cultures. The
Choctaw and the Chickasaw Indians and shortly, thereafter, the Spaniards left their mark on the culture. In 1763, a
colony of displaced French Canadians from Nova Scotia migrated to New Orleans and the Bayou country. These folks
were know as Acadian run off from Canada by the British. These fun-loving, high-spirited, newcomers brought with
them a zestful culture and a spicy cuisine. "Acadian" was later shortened to "Cajun" as they are still called today. Much of
the quaint dialect in and around Nawlins, as they call their fair city, came from these Cajuns.
The rich history of New Orleans progresses to a modern city which has managed to retain its Old World charm. The center of the old world is the Vieux Carre, known to us as the French Quarter, bordered by the river on the south side and
about 6 blocks north by North Rampart. To the west is Canal Street and to the East is Esplanade. This translates roughly
into 8 by 14 blocks of romantic Old World architecture, shops, restaurants, nightclubs, and sidewalk art. Just strolling
through this area is the order of the day.
New Orleans is synonymous with jazz and cuisine. If you spend any time in the French Quarter, you will have ample
opportunity to sample both. Let your ears guide you to the jazz spots. Don't miss Pat O'Brien's on St. Peter Street or the
Court of Two Sisters on Rue Royale. The Sisters serve a Jazz Brunch that is legendary for both its cuisine and it's jazz. For
an unforgettable dinner, try K-Paul's Louisiana Kitchen on Charles Street where internationally acclaimed Chef Paul
Prudhomme designs his daily menu around the freshest ingredients, -^ntoine's Restaurant onSt Louis Street has been
there since 1840. Arrive early and avoid the crowds! Brennan's Restaurant as in "Breakfast at Brennan's", is synonymous
with the finest in dining. If the weather is nice try the open-air courtyard. A "must-do" in New Orleans is the Cafe Du
Monde on Decatur Street at the French Market. They serve Cafe au lait and beignets 24 hours a day, seven days a week.
Most locals go there for a quick breakfast. It's quite an experience.
Along the way, from restaurant to jazz club don't forget to visit Jackson Square and the St. Louis Cathedral. Also stop by
one of the French Quarter's many candy kitchens. If antique shops are your forte,then prepare to spend an extra afternoon. The city operates two streetcar lines. The Riverfront Streetcar runs from the World Trade Center east across the
entire French Quarter along the river. The St. Charles Streetcar runs on Canal Street between Bourbon and Royal Street
and goes west from the French Quarter out St. Charles Avenue. It is well worth the round trip.
This should get you started! Make no mistake about it though; this barely scratches the surface of this unique city. The
people here are justifiably proud and are full of suggestions and recommendations that they gladly share with anyone
who asks. So, get off the beaten path, ask around and experience a truly incomparable Old World City.

Wanted
WANTED: dedicated CAMA members willing to make further contribution to our education, public relations, and
legislative programs. Become a Sustaining Member by applying to the Board and paying $ 180.00 per year in dues. Your
status and dedication as a Sustaining Member will be recognized in CAMA publications and respected by your peers.
Our award plaque will proclaim to your friends and patients your participation and CAMA's gratitude.
15

MEETING SCHEDULES
45TH INTERNATIONAL
CONGRESS OF AVIATION
AND SPACE MEDICINE

OSLO, NORWAY
AUGUST 24-28, 1997

September 29-October 3,1997
Rotterdam, The Netherlands
AGARD Aeromedical Support Issues
in Contgency Operations. Info:
AGARD, 7 rue Ancelle, 92200
Neuilly-sur-Seine, FRance; Phone:
33 (1) 74 38 57 60/62; Fax: 33 (1)
47 38 57 99

For more information, contact

Congress Secretariat, ICASM '97
Plus Convention Norway
P.O. Box 946, N-5001
Bergen, Norway
Phone (47) 55 30 30 76
FAX (47) 55 30 30 32
AEROSPACE MEDICAL ASSOCIATION
69TH ANNUAL SCIENTIFIC MEETING

Seattle, WA ____ May 17-21, 1998
For more information on the AsMA
meeting, contact:
RUSSELL RAYMAN, M.D.
AsMA

320 S. HENRY STREET
ALEXANDER, VA 22314
(703) 739-2240
June 15-22, 1977
Paris, France - Paris Air Show 1997.
Contact: Paris Air Show Consortium
of America, Suite 207, 103 Carnegie
Center, Princeton, NJ 08540; Phone:
(609) 987-1202; Fax 609-987-0092
August 29-30, 1997
Sydney, Australia - Fifth Annual
Scientific Meeting of Diving and
Hyperbaric Medicine. Contact:
Conference Coordinator, Dept. of
Diving and Hyperbaric Medicine,
Prince of Wales Hospital, High
Street, Randwick, NSW, 2036,
Australia; Phone: (02) 93823881;
Fax: (02) 93823882

October 5-9,1997
Cincinnati, OH - Air Medical
Transport Conference (AMTC).
Contact: Melinda Adams,
Association of Air Medical Services,
35 S. Raymond Ave., Suite 205,
Pasadena, CA 91105; Phone: (818)
739-1232; Fax 818-793-1039
FAA AVIATION
MEDICAL EXAMINERS (AME)
SEMINAR SCHEDULE
Okla. City, OK
Portland, OR
Albuquerque, NM
Okla. City, OK
Atlanta, GA
Okla. City, OK

June 3-6, 1997
June 20-22, 1997
July 11-13,1997
Aug. 18-22, 1997
Nov. 7-9, 1997
Dec. 8-12, 1997

ANNUAL CAMA
MEETING DATES
New Orleans, LA

Sept. 3-6,1997

Hilton Riverside Hotel
Los Angeles, CA

.Sept. 2-6,1998

Hilton Airport Hotel

October 23-25,1997 Orlando, FL
Civil Aviation Medical Association
Aircraft Owners & Pilots
Association Expo 1997. Contact
CAMA Headquarters.

CAMA will publish specific
information when details are
available.

CAMA Headquarters
P.O. Box 23864
Oklahoma City, OK
73123-2864

For more information, contact your

Regional Flight Surgeon or:
Mr. Douglas R. Burnett
AAM-400
Aeromedical
Education Division
P.O. Box 25082
Oklahoma City, OK 73125
(405)954-4830/6214

(405) 840-0199
FAX (405) 848-1053

FLYING PHYSICIANS ANNUAL MEETINGS
July 6-11,1997

Jackson Lake Lodge
Jackson Hole, Wyoming

June 27-July 3,1998
Samoset Resort
Rockport, Maine

For more information on FPA meetings, contact:
Patricia A. Nodecker, FPA Headquarters
P.O. Box 677427, Orlando, FL 32867

16

